Requirement of the RNA-binding protein SmpB during intracellular growth of Listeria monocytogenes.
Bacterial trans-translation is the main quality control mechanism employed to relieve stalled ribosomes. Trans-translation is mediated by the small protein B (SmpB) and transfer-mRNA (tmRNA) ribonucleoprotein complex, which interacts with translational complexes stalled at the 3' end of non-stop mRNAs to release the stalled ribosomes thereby targeting the nascent polypeptides and truncated mRNAs for degradation. The trans-translation system exists with a few exceptions in all bacteria. In the present study, we assessed the contribution of SmpB to the growth and virulence of Listeria monocytogenes, a human intracellular food-borne pathogen that colonizes host tissues to cause severe invasive infections. A smpB knockout significantly decreased the intracellular growth rate of L. monocytogenes during infection of murine macrophages. In addition, the mutant strain was attenuated for virulence when examined with the Galleria mellonella larvae killing assay and the organ colonisation model of mice following infection. Proteomic analysis of whole cell extracts of ΔsmpB deletion mutant revealed elevated protein levels of several proteins involved in ribosome assembly and interaction with tRNA substrates. These included the elongation factor Tu [EF-Tu] which promotes the GTP-dependent binding of aminoacyl-tRNA to the A-site of ribosomes during protein biosynthesis as well as the CysK which is known to interact with bacterial toxins that cleave tRNA substrates. The data presented here shed light on the role of SmpB and trans-translation during intracellular growth of L. monocytogenes.